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(57) Abstract 

The present invention discloses a general access system for access to communication services, such as telecommunication, data 
communication and distribution of TV and radio. The access system comprises a connectivity network, a number of access adapters 
connected to the communication network, a number of service providing networks, each connected to access adapters, a number of network 
terminals connected to the connectivity network and to a number of terminals. Service access points of the service providing networks 
are distributed to all the network terminals which belongs to subscribers of that particular service. Applications in the network terminals 
enhance and/or combines the services from different service providing networks and offers them to users via the terminals. 
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General access system 

FIELD OF THE INVENTION 

The present invention relates to telecommunication networks, data communication 
5 networks and broadcasting networks in general, and to access networks in particu- 
lar. 

An access network may in broad terms be defined as the means by which services 
of a network are made available to a terminal which is connected to the access net- 
10 work. The access system in its turn is connected to service provided network. In 

PSTN, for example, the access system comprises the network formed by the sub- * : 
scriber lines and equipment connected at each end of the individual subscriber 
lines; such as telephones at the subscriber side and terminal units at the local office" 
side. 

15 

In this document an access system is defined as the means by which the services of. 
an entity are made available to another entity at a certain point, the service access 
point .(SAP)_.and enabling users to exploit the services. In this paper, an access 
system is an arrangement, .separate frpm the accessed entities, which makes the 
2t) . ..services of ,0^$^ and/or pf one or several broad- 

casting networks, ^exploitable to a set of users. Thus, an access system provides ^ 
set of service access points to a number of different service providing networks. 

■ ' MY t.:* "W\* "'W ''1- 

Access systems are used-to distribute the* service access points of a set of service 
25 providing Networks to locations, which a if 6. suitable for the users of the services of 
the networks. » 

STATE OF THE ART 



30 



TELECOMMUNICATIONS 
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Dedicated Accesses < 

Traditionally, telecommunication services have been provided by vertically inte- 
grated networks. The designers of the network and its components and protocols,. , 
have used the knowledge of which services it would provide,, and of the contexts, in 
which these services were to be provided. E.g., a PSTN is. designed to provide point 
to point two-way connections, aimed to support 3.1 kHz speech. The networks were 
not designed for other services and contexts. This results in network components 
that fit together likepjecespf .a jigsaw puzzle. : §uctj,pie^ reuse for ^ 

other purposes, or for a new- contexts. r , . Yr , . , ... :> , ; ; . . . r : 

Also the access arrangements are integrated ip^hesamg \^ay.,.E,.g.. ) the. access pet-., 
work of PSTN is simply seen as an extension of the PSTN. Jtis assumed that each 
terminal is connected over a dedicated pair of copper wires, and at least some of the 
control signaling is performed by opening and/or closing, ttjie.Jopp. There Js no, need 
to have a separate address domain -in the a.cce5 - s..^tvvprj< I ..sip.se eagh service ac r ... 
cess point has its own dedicated copper. Iipe ; .~ _ , .. .. - f t , ; 

The integration of access arrangement and .network goes.so far that it js possible, to 
classify vertically integrated petworks by ttpeir access type; that is access protocol!,, 
kind of terminal us.edTqr, the access and services provided by the. service providing, 
network. Sometimes the terminal itself makes it possible to identify the service net- . 
work. A telex apparatus for example is dedicated to the telex service of the telex 
network. -Likewise a telephone s ; et is ■ dedip^ted-to ajelephpny network; it cannot be 
used in any other type of network. An mobile telephone set .gives access,tq : the.mo- ( 
bile telephony service, - it cannot be gsed jp thp,. PSTN .because its access. proto.col is, 
different from the PSTN access protocols. 

Besides the analogue access_to PSTN, there aree,g,X25 and X,21,. which. are , ( .., ; , 
dedicated access protocols. interfacing specialized networks.. , - . . . 
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The recent development of access networks to PSTN and ISDN, e.g. the V5 stan- 
dards, follows** the same line. The access arrangiement is dedicated for the services 
of PSTN and ISDN. It is also assumed that the owner of the access network is the 
sahhe £rs : 'the owHer of the accessed -network. The possibility to access more than 
5 orie^netvi/ork of the' sa ; me"'kihd; but with different ownership, seems not to be cov- 
ered:' vu ' ( - ;; : -' ; — ! : "' • " ' •• ' ' • 

If we Idok^ai mdbile j f^ number ofdrfferent analogue 

and digital access types. Dedicated terminals ar£ required for each type of network 
io and are incompatible with other networks. The different networks provides basically 
the^kiVre 3 ty'pe e of s^vlce:^ /-that an access Is dedicated- 

to a'tibfriBi nation 5 : d ahd ^ser^ibe; hdt td a r siervfce only. • ' : 

Integrated ^services nfetwOTfcs -'' :ovl " VCl °' '' s ' ■ - 

15 For'a^foriij time! new techniques havel^^ order to increase the 

transmission capabilities of traditional access InfrSstrucfureMh example of this is : 
DSL (Digital Subscriber Line), which is the transmission protocol for ISDN access, 
which provided a 144 kb/s ; tra"nsmissidn1ihVover a traditional 1 dopper subscriber line. 
Othfer modufaiion techhiqu^is; xDSi./ sire alrteady specified; : dr'afe under specifica- * 
20 tion,'Wtniich Ogives symmetrical or asymmetrical rates up to several Mb/s over a cop- 
per wirb:'- - 1 ' f * '"■ ~ " ° ; "■■ - ! " • ■ ■ •- ■ * ^ 

During the 1 last coGpteof decides;' a : nurtifeer of network concepts have been pro- • 
posed Tike I SD^ topfbvide a number of services, which tra- 

25 ditionaliy hdverbeen provided by different networks',' By a single network with its own 
address domain. *' " '* ~ 

Also in these cases, 4 dedicated access approaches taken. E.g., for iSDN 
(Integrated Services Digital Netwdrk), Services like telephony, which**were accessed 
30 in one way when they were provided by the legacy networks, are accessed in a 
quite different way over the integrated ISDN access. The way a user accesses the 
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services of these networks is still dedicated, but the range of services is wider, and 
it is easier to add new services. We call this type of access to an integrated service 
network an integrated access. In ISDN Network Terminals (NT) are used, which 
connects to a number of terminals. Simple NTs just conveys the access protocols to 
5 the terminals, but more complicated NTs exists, .e. l g..w t ith : a functionalityjike a-tradj-. 
tional Private Branch Exchange- (PABX),- w , , ,, .... 

The integrated networks were defined as a ; single, : h9„mo^e.neous jnetwgrk with, its _ 
own, specific interfaces, even towards the terminals.. yyhen.new. services are- re- . 

io quired, new capabilities have to be iqtegrated jn the integrated networks,, New serv- 
ices are traditionally added following, the three step -method.. In the. finst step the. nevv 
service is described in an- implementation. iRde^Qd^ni/rnqpner., In tfte-second.^ep.; 
the units required to support the new service- and-. to, ^e , added, to, the- neyyo.rk are .de- 
fined. The units are sorted in- functional groups jwtajch then, are distributed. to,-physi- 

15 cal units. The third step is to design protocols in the integrated network. This latter, • , 
step means that the integrated network is essentially service specific. Possibly, but 
not necessarily, new capabilities need to be integrated also in the terminals when 
new services are added to. an integrated , network. . .. 

20 When the integrated service networks were defined, migration issues were. not fo r 
cused. There are at least two aspects of migration. The first one is the relation be- 
tween legacy networks (i.e. the existing networks, which do.not epnfjrrato the new. ■- 
one) and new networks. The other is the^elati.on^b^etwqen, users (and the equipment 
of users) and : the services.-which^ used tp .be prpyided in one. way by a Ifgacy pet r . 

25 work, .but which now can be provided in another way oyer an integi;ated,acce,ss of an 
integrated services network. # . r , 

The second relation is basically that the user has to change terminals and other 
communications. equipment, pnd in most cases also their address (such as tele- . - 
30 phone number), if they decide to connect to a network of this kind. There is some-. 
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times a possibility to r : euse the terminals by adding an adapter, which adaptsto the 
interfaces of the integrated access. ! . 

The first type of 'migration* is' handled in the following way. The legacy networks are : 
5 se^rfak'sometfiirig; whicri breaks the homogeneity of the' integrated network, and is 
dealt with by Interworking Functions, which map the services of the legacy networks 
on the services of the integrated network as good as possible. In this way, the con- 
nectivUy ti-eVthe Addressable destirMioris r iahd the information transfer services, 
which' ? 6'an b can'' be extended to the legacy 

10 networks^ this may : Tnciti^ conversions between different address domains 

(agf : i^We£h IF* addresse^Bf InteMg of PSTN); or it may 

reqtfireihS SapabMy fd h^dl£ a8dt^5e& of dther address plans. The latter isvthe 
case : ^§. ; wheh'an isxalted from a PSDN (Public 

Sw : ifcRed c D , at& Neiwork),^^^ to the X. 121 address 

15 plan: "* ; * H ' '~ ; ,r -'' : ' ' 




The common understanding: of the administrative relationships' concerning inte- 1 
grated accesses is that they, like in the case of the dedicated accesses, are exten- 
20 sions df the rietwbrk/and 6W : - v 

DATA GOMMUKIieATION : ' - — A -- r ^ * " " ' v : : ' " : " 
the control structure of traditiohaKd'a^ Public Switched Packet 

Data Networks (PSPDN) 'using-X.^5 : as the main access protocol-; is organized in :; 
25 'rriu'ch the same way as PStN. : X; 25 iapports : CorfiH'ectidn oriented communication 
services. The access protocols are layered, but essentially the access to an X.25 
network is dedicated. 

The OSHmodel (Open Systems Interconnect), aims to separate different concerns, 
:>o and define an architecture for system interconnection, based on services of different 
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layers, which are provided to client layers. OSI, however does not say anything 
about access to the services of a system. 

The Internet concept, which also has an layered architecture, differs fundamentally 
5 from the integrated services network concepts, which originate in the te]ecpmmuni T 
cations area. Internet is not verticaljy integrate^ 

ity network, which can be used by any application.- ]F\ networks. provides a qonnec- 
tion-less service. IP-based netwprks do^oniy-prpyi^ 

types of "supplementary services", which ^are -frequent in yertipally integrated, net- v=/ 



10 works, are lacking in IP based networks. 




Access to an. IP based network can be arranged <by any link, permanent or semi- : : 
permanent or dynamic (e.g. switched}*, wh^ : , 
are usually provided by separate agencies r e.g. v a, PSTN opergto^ or someone pro- 
15 viding leased lines. ,., . . v . j r ^ . : . ^ < *: 

BROADCASTING NETWORKS - , : c . . , : iF ]: , u . 

A third type of network- are the broadcasting networks, which are : mainly point-to- .... 
multi-point or point-to-anyrpoint networks,- distributing ; a number of TV. and/or radio. 
20 channels. . . . , - . , , , ;> ■ > , . r • t 7 -. • v 

Often, broadcasting networks do, not have addresses., Instead,. terminals are con- . . 
nected to an ether, either an open ether, e.g. terrestrial or satellite TV broadcasting, 
or a closed ether, e.g. cable TV. , . , ; , v ;^ ! f> , -■--!. r r .- : : : : .« ^ - 

25 In order to confine the distributions certain TV channels, e.g. in order to gjlow only 
paying users to view them, a set top box (STB) is. used. ; An. STB can ; be -addressed, 
and managed in order to decode. those the channels paid for., . , .. , - ,., 

Traditionally, broadcasting networks are analogue. However, the recenUdevelop- .... 
30 ment of broadcasting networks includesJhe introduction of digital standards, e.g. 
Digital Video Broadcasting (DVB), and Digital Audio Broadcasting (DAB). Such net- 
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works can be used not only for broadcasting of radio or TV channels, but also for 
distributing other kind of information to several or a single destination: 

OVERLAY ACCESS* • 

A differehttype : of access' using the transparent service of another network/ In this 
case 1 ; the Accessed enfity'lacks ^ ; c6'mpFete access infrastru^^ i.e. its 

geographical coverage' is* ihcbmpleterThe ; users of the network are geographically 
distributed and for^conomic reasons* the network does not Cover the user sites, in- 
stead -the- accessed entity fe usin^-th^coftnectivity services "of another network (an 
accessing network) to establish a link between the terminal belonging to the user 
and the service access point (SAP) of the accessed network. This is the overlay ac- 
cess Concept ^Entities Trt th£ terminal xiih then communicate with entities in the* ac- 
cessed :: n6'tw^ of the network aVailable to other entities in if ' 
the" : t'^Mirtal:'' : rh thi§ wa^/'the SAP ofthe ^accessed network can be distributed to : all- 
locations, which have access to the accessing network. * 

This kind of access is frequent for e.g. Internet, which is ofteh accessed over a 28,8 V 
kb/s modem : conn3ctioh to-'a-modefft^pbol { oVah Internet Service Provider. It is also : 
frequent as ah access method to Public Switched Packet Data Networks, standard- : 
ized in the ITU-T recommendation X.28. It can also be used to access information 
services (e.cj: Videotex services and : Bank : dn Phone). 

The overlay access concept is recursive and can be repeated more than once'. 
Imagine a PC (personal computer) connected to the subscriber line via a modem 
and an Internet Server with a modSnrr pool connected to the PSTN: The PC can set 
up alinodem cbnnectidn to the : hne>dem pool via PSTN and access Internet via the * 
Internet server. Over the IP network ah application irr the PC can reach a voice 
gateway enabling access to ISDN/PSTN. This is an example of recursiveness of the 
overlay Access concept. 4 ' s ' 
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No requirements are made on the ownership of the different access networks. They 
can of course have another owner than the accessed network. 

GENERAL RADIO ACCESS NETWORK 
5 Applicants PCT/SE 96/005 10 relates to a radio ba.sed access network supporting. . 
terminal mobility, and accessing various networks. Terminals are communicating 
with their service network with the same signgling-prpto.cols.-aS: ordinary terminals. of . 
these networks uses. In case of terminals lacking radio interfaces, they -pan, be-con.--* 
nected to a terminal adapter, which has a radio interface. The signaling is conveyed 
io transparent by the general access network, ; , . ~ 

This preference differs from what is proposed in the, present invention in ..a number 
of ways. There is a lack of adaption units, and the . service^ of the, accessed net-, , _ 
works are transparently passed to .the connected terminus. Further,. the quoted., 
15 document is restricted to radio access networks,. Jhe protocols of the. service ^net- 
works are terminated by the terminals , The, service, protocols pf all service, networks 
have to be terminated in the, terminal.. This rneans t .that the terminal has to be. dedL-, 
cated to all service networks that is supposed, to be reached, 

20 RELATED ART _ . _ - 

IP BASED ACCESS, NETWORKS ; , ... „ . . . . ( . ; : . ..... . . 

Applicant's recently filed patent. applications, PCT/SE97/00968,. P.CT/SE 97/00969.*,. 
and PCT/SE97/D0970 relate to access arrangement using IP as;an internal connec-. 

25 tivity protocol. The main idea is. to ..give a user- access, to. at.Jeast. one telephony net- 
work, and at least one IP based network, ; qyer a, common access, network. The main, 
components of these applications, are adaption units, called network terminals. (NT), 
which can have one or more, telephone interfaces. (e.g. analogue), and one or more, 
interfaces to computers. Service access .points to at least, one telephony network . 

30 and at least one IP based networks are distributed to the NT by the means of the . 
connectivity services of an IP network. An IP link is carried by any suitable transmis- 
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sion technology, e.g. a switched modem connection, or by a copper access line en- 
hanced with a xDSL modem, or an optical fibre or by a CATV network. The access 
protocols to the accessed networks terminate in other adaption units, named router 
and telephony gateway, and more general service specific protocols are exchanging 
5 service specific control' irifdrmatidH"betWeeh the adaptation units. 

The inventions are based brrlP as connectivity technology only, and treats only ac- 
cess to f^STN/ISDN networks "and IP hetwbrks. The only terminal's treated are 
phdnesranti' FC : :s /• • 1 * .. 

10 DISCLOSURE OF THE PRESENT INVENTION " : ' - 

Ond object of the present fnv&ritioh'^s to prdvidfe' access to a'Ynultitude of service 
providing networks" of sarine tyj5e^ : aS Well as : of severaldifferent types by means " 
of a cdmYnorV access provide i' 

15 for ameasy 1 adkptatioH of "th£ aVafl^ble' £erv1des to individual requests of different ' 
usersV'Ahother object bf the present in vtefttioH is to provide an -access system which' 
is able to 'acfcess hew'feervice providihg Hetwbrks, presenting new services and/or : 
new access protocols, withhiihiiWati^ onthe' access system. A further object of 
the present invention is to provide an access system which enables the user domain 

20 to develop independent of the access network and the service providing networks. ' 
Furthermore, the present invention should offer a possibility to use any terminal or 
combination of terminals for any service, provided ttfat the capabilities of the termi- 
nals 'are sufficient. Yet another object' of tKe' pfe^ent invention is to pVbvide an ac- 
cess system which may'use any s trWhshr)lis"sron technique or combination thereof 

25 without affecting- tfie implementation of r thb r rest of the access system, providing for 
the possibility of performing smooth" migrations concerning transmission technique. 
Still another object bf th'e present invention is t'b provide an access system which' 
may Cise any suitable conn : ectivity technique brcombination thereof without affecting 
the implementation of the rest of the access system. All the above mentioned 6b- 

30 jects should be provided by an access system. 
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The above objects are achieved by a general access system according to the ap- 
pended claims. ■ • * 

The general access system according to the present invention comprises a connec- 
5 tivity network, at least one access adapter, to whichKat .least one service-providing j 
network is connected, and at least one network terminal, to which at least one termi- 
nal is connected. The access adapters' terminate .the access^ protocols of 'the service' 
providing networks. The access system distributes the service accesspoints of the 
service providing networks transparently over the connectivity network to network 
io terminals. The-general access*system:acconding:to thepresent invention- separates" 
different concerns; the different concerns of service providing networks as well as 
the user equipment are separated from the concerns of the connectivity and trans- 
mission aspects of the access arrangements. Ttee access. network is transparenttto^ ' 
the accessed services. Furthermore, in a preferred) embodiment of a n^twork termi- 
15 nai according to the present invention, applications are provided, which are able to 
connect the distributed servicei access^points •of-the- servrce. providing: networks with * 
at least one virtual terminal exhibiting appropriate devices. . 

BRIEF DESCRIPTION OF THE FIGURES V . - - (V, 

A number of embodiments of the present invention will be explained more in detail in 
connection with the. drawings, iniwhich; 

Fig. 1 . . is a block- scheme* of a general 1 access-system.. according to the present ? " 
25 invention; \<- ; . . -/--o. 'i;;v, ! — --:.rv, • - t r . 

Fig. 2 is, a.conceptual 'domain scheme of^a general' access system' according to 
the present invention; * *-■ . .o : : ■ '* .. ■ 

30 Fig. 3 is a scheme of the distribution of a service access point according .to the 
present invention; 
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Fig. 4 is a block scheme illustrating the address mapping in a system accord- 
ing to the present invention; 

Fig. 5;;,:- voMUustrates=the defihition'of virtual terminals; 

Frg.^6^0 :.: jllwsirates-.the.TO.le: of applications ;in a network terminal according to the 
*c 21; pcesejntd , riyeoti.Qn^ ere ?:ar, Jk ~ ." - 

Fig>:?7e: sqc illustrates; at^acoess isygtemccomprising a radio communication in the 
a& lie a' connectivity ^network;, eo-v f63 ^. v * *. 

Figrj8tr'6^qtll^^ telephony network as 

■ i:r,-^ -hra'service providing, network^^^c- i . v ; 

^Ics .-na -*r--v.* :::•£■;*<-: -<o ^note^u:^ .»-■ - \r . ; 

Fig:; 9/ ^::'-^-4Hustra£6s'an":access system vtfhere PSTN, is reached by^a, mobile tele-: - 
phone; . .cv r> :V? ; :. v - . v. v .- - * - * 

Fig. 10 illustrates an access system where A GSM network is- reached by an, 
analogue telephone and a card reader; 

Fig. 1 1 illustrates an access system with a, web. browser access over, internet; , 

Fig.:12 i . : . illustrates- aa access system.:where an analogue telephone communi- 
cates by internet telephony; and 

Fig.. 13 ■ illustratescan access system which-allowsfor the transmission of radio - 
programs to a pair of loudspeakers. 
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In the following, a. specialised vocabulary is used and some of the terms are under- 
stood to have certain meanings. In order to avoid misinterpretation, some of the- 
terms are defined below. . ■•" 

An access system makes the -services of an. -entity: available to another entity. Thus, • 
it distributes an access point for one' or several service providing n^vccks,-M.ac-. c • 
cess system can be transparent, i.e.. independent of the? services, which are made.-. .- 
available. It can also be dedicated. i ; e. .the knowledge p^wlT,i<^rsgiyi^wiH-be sup- 
ported has been used in the design af the; system. •>.:• ;.- 3 • r. <: ■ ' - 

A service is a useful effect an agent- entity : .dpes-forran,us^^ gen- 
eral and abstract definition of a service can^be applied to ^eieeommunications ; ,The r - - 
basic telecommunication service is the.tra.ns^f4nf9rmatiGQ.,qver,^ distance in Real- 
time (real time refers to, the timing i require,ments : ofvthe e>rternalprpcesses,-^ich^,-., 
use the service). Thus, telecpmmunicatioFi;sery.iees, are related tp .the /transfer. of in-- 
formation over a distance (doing a pseful. effect): performed by aMeepmmunicatipp, 
network (an agent entity) on behalf of a requesting user (using entity). However, in 
the present document the. term "service" should njt-.be Jirnited to traditional- tele- ; 
communication services.,. . . \-- ; , ■"" .■ ■ ■■: ■; ' rru '"" •"*•-•; ..r« r - '->■■'' 

Service access points are points where a service is : available, Jhe entity,, which; prp : 
vides the telecommunication service, is usually a network, i.e. a distributed, shared 
resource serving several w user.s.,FrQm the 3 yiew p.f. useFS,-.a : oetwor-k ^vjsjbls as a- set 
of distributed, service- access points, : -where ; the seryices c prQvjded ,by the, network; - 
are available through a defined .set of. service j?fimit|ye : s : In the case, pf -a telephony . 
network, the.seryice access points. are often implemented as terminations of ■ >■. 
"subscriber lines", where a terminal can be connected,. In tbe ; Gase of ISDN, the ; 
service access points are locateo\.at a network, terminal. 

Networks can be specialized according to the types of services they provide. The 
simplest form of a telecommunication network is a connectivity network. A connec- 
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tivitv network is characterized by a : set of transport services and a set of service ac- 
cess points which are addressed according to an address plan. The transport serv- 
ices can transport information between service access points, either point to point, 
point to multipoint, or multipoint to multipoint. Connectivity services, i.e. services 
5 provided by connectivity- netwdrksfcan be either connection oriented or connec- 
tionlessrin the fonder case, 'the control serviceis'to establish, supervise and discon- 
nect-cdhhect'idftsVare p both cases, the networks 

needs pSUttog^Ga to only provide connectivity. It 

may be more convenient to directly ad^ss^a r userdran application, not the service 

10 access point which is used. E.g., the Universal Personal Telecommunications serv- 
ice ("UPtT)f£r6via^s a 1 ^ tercall this person, which' 
maylJse : diff^ to different ■ 
networks;*^ which sup- 7 
ports 1 ebrftrt^ In 

15 orderW-pr&v^^ services are necessary: Tra- 

ditional Yietwbrk^^^ both types of services. " • 

The term- " Service- provitiirig -network" 'WitPfrfth'is paper denote a -network, which pro-~ ; 
vides communication and/or connectivity services. They may either be networks, ' " 
20 which integrate communication and connectivity services, or they may provide only 
communication- s^^ jt ■ • . •> -± *. 

Access -rietwoH^ are ' a '••speciar-forrn' 6T Connectivity networks, which (preferably ' 
transparently) provides service" access points" where'Cdmmunication services and/or 
25 connectivity service of s&rvi'be' ; prtAiidm^ are made available to users. In * 

other words- access' networks gives-aHrahsitibri from the; dedicated resources of in- * 
dividuarusers : to l the : -sKaredTesource s^er-vice^prdviding network^. Tradition- 

ally, access networks were dedicated to a 'tertahrvtype of network- ahd belbnged to 
the same administrative domain. 
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A network domain denotes a separation of a network in accordance. with some prin- 
ciple. In this paper, the, principle is either ownership (different administrative do T - 
mains), or type of services.- ........ ..■ , 

A stream is a (continuous or limited) ordered set of data ;i : n~ transit: Examples -of con- 
tinuous streams are an audio stream and a video stream, and examples of limited 
streams are a still image, -a- document a.nd.-a'filejn. transit,, or messages, ^possibly;;/ 
containing control primitives. .,. ; t irsr J ;>\ : \ >\: r .v r :> ~ -;o o 

: • ' . . . --a : ^^'ii'.lor Civ*':*-' " ,; y& r'r • fr >*>^ 
A device is an .abstraction -of a stream, handH^ ! " 
service on a stream or some streams-. Thjs.may-TO^ 
tion of streams, conversion -of -streams. or storingcontente^ 

dling devices are modeled in an abstract way gs!asset of;streamsjnks:.(whiGh :con^ -l *■ 
sume streams) and sources (which create, streams),, and .a.relation -between the/con- 
sumed streams, and the created streams.; ,\:v^ $ ; ^. ^vr'; : :\ \ ■ -•;,:,:/.■•_> 

A physical device is an implementation; of- a device.: A physical device has. properties 
and capabilities determined by the way it is implemented. Examples of physical.de- -\ 
vices are a video camera, represented as a video stream source or a speech com- 
pressor, which ; changes a speech stream representation.. ~ . :/ ,:.\V.r-. . r Al --.' ' 

From, the viewpoint -of applications jn the NT -, a- terminal is, seen as ^ collection of- : -. 
devices, which are integrated for some purposevfeg.^a telephone^.-the. purpose of • 
which is to be f ;the user interface -to, the t^ep^ony service. ,(i,e, speech communication 
between persons over a.distance in : real.t.ime); ^is;a,coll.ectjon of four devices:, one for 
creation of a 3.1 kHz speech stream, one for presentation of such a stream , one for 
creation of control messages to the service providing entity (usually a PSTN) and a 
device for presentation of control messages from the service providing, entity-. , . 

A physical terminal is an integrated collection of physical devices ^(properties and: 
capabilities are determined Joy the way- the devices are implemented). E:,g. f the four 
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devices of a telephone can be implemented in the following way: a microphone ere-' 
ates a 3.1 kHz speech- stream, a receiver consumes such a stream and presents it 
as sound, control messages are created by hook signaling arid a keypad, and finally 
control messages from the network are presented as tones by the receiver (another 
5 option may be visual presentation r of control rnessag'es on a display). 

A virtual-terminal' is referring' to ah v collection of devices "from the point of view of an 
application residing in a network terminal. The virtual terminal' may be composed of 
devices which are imaging capabilities belonging to different physical terminals. 

10 From -the. point of view. Dfithe^irtuai : tfermih"als f they are^ust devices, not part of a 
terffiiaat-iThe^ between 'Virtual' terminals" and "physical 

terminal sVfc-Tfoere are two* purposes' 'Of ui&ing the concept of virtual terminal. The first 
purpose Is :ta create a^ommtfnnevel eff aBstractibriy and be able to present ali termi- 
nals fdr*& f certa:jn>applicaticfh£ trT thes&me-way^The second purpose is to dispose* of 

15 available stream handling devices in a less restricted way, and' be able to use the* 
capabilities of physical terminals in ways, for which they were not originally in- s 
tendedrTherte may 'be a one-to-dnfe -relationship between a' virtual and a physical : 
terminal.-'- ^'; - i-:.:z-\:^\ • V -< • ' ' ■ ' ; > ; : • 

20 A PC, without application software. Is* in "itself S'terminal'with rather restricted capa- 
bilities. E.g., a PC with IP communication capabilities is seen only as a source and 
sinks, of IP'packetsv-Wowever t .a FCl'ahd its cdnected ,; peripherals can* be seen as a " 
platform for terminals, -which are defined by-the capabilities of the hardware and 
software,- especially its' ^commuhi"c^ioh ; cap'&bilities. APC can : hdst application's im- 

25 plementing "terminals fore:g: telephony ; video' presentation and interactive multime- 
dia.- •:*•:• : .' ! -:x- : v • / ■■ : *: ■: • -* , 

An important separation in the analysis of telecommunication systems is the con- 
ceptual separation of control aspects and stream aspects. This means that control 
30 messages -are not themselves* considered as streams , when a telecommunication^ 
systenris analyzed or described/BCit'frbm certain points of view, when the semantic 
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of the control messages is not the issue, e.g. from a communication point of view, 
control messages can be viewed as streams. In such cases, control messages can 
be treated in the same way as other streams, i.e. there are sources and sinks, and 
they can be carried by transport services. From, the point of view of ah access net- . 
5 work, control messages to the accessed networks are just like any other stream. 

Entities like terminals, devices, virtual terminals, -SAPs, etc are represented in the , 
network terminal by abstract and/or physical entities- which: can- be used by other, 
entities such as applications. - ■ v.*'. 'V'-^ - : ^ u . o"" ; i ;.r\ it 

Referring to fig. 1, a general access system, generally denoted by 1, according to 
the present invention comprises a connectivity network 10, implementing an access 
network^ which has capacity of transporting?infermation;-in a transparent manner; -o 
between selected ports of the connectivity network using aniaddress plan.- It should* 

15 be noted,, that the connectivity network 10 is transparent; but not necessarily; the r.'.-: 
entire access system 1 . t An number of network terminals., 20- are connected to the:-; 
connectivity network 10, which network terminals 20 in turn are connected to a num- 
ber of terminals 30. The v type of terminals ,30 is variable within one .network terminal 
20 and the type and:number-of terminals. 30 may be different for different network; 

20 terminals 20. A number of access adapters 40 are connected between the connec- 
tivity network 10 and a number of service providing networks 50. All access adapt- 
ers 40 and network -terminals 20 j are associated with at least one address of the * — 
connectivity network 10. ; *, r''? *.: . .v ^ r; .?.v 

25 The. access adapters 40 terminate-pr .bridge ithe/.acc.essj protdcol.s-of .the-accessed . * 
service providing networks 50. For each specifLcjcommunicatiqn -between a.network 
terminal 20 and an; access- adapter r 40,- a specific ;set otsjeryjce primitives is used. 
For each service a specific set of service primitives can be used, - suitable e.g-. -for.-; 
telephony, data communication, or video respectively. The network terminals 20 ■ 

30 further comprise applications, which may enhance the services before they are 
made available for the terminals 30. 
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A general access system 1 according to the present invention supports a separation 
of different concerns. Referring- to fig. 2, the ; general access. system 1 is presented in 
separated -domains (full lines); and functional entities (broken lines). 

Firstly, the different service providing networks 50 are separated from the access 
arrangements 1 into:a service providirfg domain' 60. The service providing domain 
comprises the:accessed service providing i -networks 50 arid the service dependent 
means in the access adapters 40 including their communication with the service' 
io providing networks. 




Secondly/ithe -concerns- of a .user domain 61V composing the'terminals 30 and-termi*' 
natdependent: means i nr the^ network term ina I 20 as well as the communication ■ 

15 means-f'suchvas'-a local area 1 network; (liv^N-) between the physical terminals and the : 
netwarklerminaL The user ddm^ainrfurther comprises the service dependent means * 
in the networkterminals; : • ^ ^ '< i! . r • - -'• 

Thirdly- the' user -domain ahd ; the service providing domain 'are-related' to" each other - ; 
via an;access network' domain, divided in" a connectivity domain 62 arid a transrinis- " 

20 sion domain*63r ' * - :- ~- , .;. • ■ < — ~ - . ■ 

The role of entities in the access- network f doma in, divided in the connectivity domain 
62 and the transmission domain 63 are to bridge between entities irv the user do- 
main 61 and entities in the service providing domain 62. The requirement on the 
25 access network tfomain'is that- service- primitivels, bdth'control-and for stream primi- 
tives can be transparently-conveyed- between selected network terminals 20 in the ' 
user domain and access adapters 40 in the service providing domain. Each entity 
must be able to. simultaneously exchange primitives belonging to different communi- " 
cation 'session's. .... ■ - . . ' ;* * 
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The cpnnectivity domain 62 comprises at least one connectivity network, able to 
transport information between any of its -porter either point-to-point or point-to-multi- ■ 
point. At each port, several sessions communicating with different destinations can 
be simultaneously supported. How the connectivity. services are provided is.not:a 
concern of its users, i.e. the using entities in network^terminals and*.accesfcadapter.s.' 
Different connectivity technologies will, however, require different adaptations to 
adapt the connectivity network to fit .the,using*nti.ties& Possible connectivity tech- 
niques are ATM, IP, Frame Relay and : also cirpuit-switched networks: with mult ipley/ ^ 
ing capabilities,. y . \ .i .v. -*:>■■■.:■ <in " pr -^ t * v *' x ■' * t; 

The transmission domain, provides- a ; liniited-traasport" service-vltprdvi'des links telhe.'- 
connectivity domain. A link can transport information :betw;e@n^p;d.in.ts,'either^paint ; 4o-^ 
point or point-to-multi-point. This is ^he/onjy^re^uireme^ from, the connectivity met--: 
work. Different transmission techniques may require:different.adaptations.;to fitifheu, 
using entities. ? * , - - i J u' .or. :r. \: ■ v 

The strict separation of concerns : between,the;domains is ; an importantiool iaal- 5 
lowing independent technological developmenHo take. place Within each-domains < - 
Further;more,the transparence provided by the.aceess network domain allow that in -/ 
issues related to the use of service between- the, u?er domain 61 and-.the. service ; • 
providing domain 60, the access, network domain can 'be abstracted away.~ ' ~ 

The user domain 61, areas has its own. technological- development, and js from a** "o 
commercial point of view strongly related ; to the consumer market. This is further 
supported by hiding each terminal 30, and. the means by which it is communicating - 
with the network terminal 20, behind an abstract shell, which makes the terminals 30 
as equal as possible from the point of view, of applications in the, network terminal ; * 
20.. For example,. the difference between an analogue telephone. and, a digital dis- 
play telephone need not be visible atalKqutside the user domain 61, ">as long as -both 
telephones have the same capability of producing a set of control requests and pre- 
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sent a set of control messages to the user. The communication applications in the 
network terminal 20 are not concerned about the difference. Each terminal commu- 
nicates with its defined protocols. Standard communication solutions are used for 
conneeting.the.terminals to4he= network terminal. Also these protocols are hidden to 
5 the .applications-of'the network terminal. ■ ' V " : 

i ::cn,'.^-v.': *" ^ * ^ ^ :. -r n - '-• ' ' \" 

The diy!lsioh\of:the access~netwofk domain into two parts makes it possible to use 
any ^existing ;or \future connecti^i'ty^etworR on any existing or 'future transmission 
network and physical medium. The access network may also be built up by more 

lo than one connectivity and transmission network. Existing types of connectivity net- 
works; such as iATM networks-; : -IP:hetW6rk3V : frame-relay networks, digital broad- ' 
castiragpietw^ f^^ff6^oFk'S'- : are easily adaptable for acting as 

the eannecti vity network- of si ^'ffnePSliaecfes's system according; to the present inven- 
tions The capabilities bfcanytpSrtic^larrG^ may restrict the' set of ■■ 

15 services which can be accessed e.g. due to bandwidth or other quality constraints.- 

Furthermore, the connectivity network is not concerned about how a certain link of 
the transmissioh^idbmain is provided^'Neitftefr is a link concerned about how other i 
links.are.provided. Alink can be -provided by any connectivity network or communi- 
20 cation-network, 'which- have- the capabilities to transport information between the 
required, potnts:- ;A Jink can -also be prbvided^by any of a 'manifold transmission 
technologies^whidh can'use a^suitebre^transmission medium out of a manifold. 

For the.provisioning of a sin'gl^tiriR^ftom'the view of the connectivity net- 

25 work) r -a:manifold : cf transmissron^teehmQ^ media* can be used, -as 

well as-a manifold of connectivity feGhhdlo^ies'. ~ 

Among transmission protocols Which may interface to -a rietwork'terminarare xDXL 
over a topper wire, DECT over a CATV coax cable, IEEE 802. 1"4 over a CATV coax : 
30 cable, DVB and DAB over a coax cable from Tan-antenna, IEEE 802.3 over wire. A 
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number of other physical media can be thought of, e.g.. optical fibre and a power 
cable equipped with a high frequncy modulation. - :• ■ 

In cases, where the highest amount of data transferred- to; and from the network ter- 
minals, it could be of benefit, if the .traffic in the different directions used .different, , • 
access networks. In a case where network terminals are collecting Jarge. amounts of ; 
data from the service providing, networks, but only prpdu.cesj some .s.parse control .,. , • 
signaling, one could e.g. use. coppe^wire technology fpr ; the :; lpw intensity data -iv- .■• 
transfer from. the network terminals,, whU : e,the,.|arg,e,a mount. of data,to ; be Jr-ansferred •• 
to the network terminals may use,e,g. a-sateyiterdigitaLbrpadcasting system,. v.,- : r - 

Making connectivity and transmission independent pPieaGh-jpther : in.creases:the,'>i^ -.- 
flexibility and ability to accept migration of^^ 

well as to accept hew technology in such areas. . ' :.;s z i 

The access network 10 is further, transparent. to the accessed services** the service 
providing networks 50, which will be described,furf.her -in detail ..below. : ; , • 



A main principle of a, general access system, .1,. is the transparent- support of access 
to several network services. A main means is : the distributjon ,of service access.:, 
points ( SAPs),,A SAP is characterised by-.a^ooatipn and the,service, 3 which is pro-.*: . 
vided. at that location.. The service can -be described as. a set of service primitives ... 
(stream. services, which handles the informatipn.thatwill.be deliyered, ; and control 
messages, which controls. the. stream, deliv^ry^e^ice-Vin.bQth. directions-. ^Fig. 3 il- 
lustr.ates the principles, of the SAP distrjbutipny in whjch the,-set ; of ..service-primitives 
are. made available at another location. The SAP 72 of a service pnqviding network 
50"is distributed to the access adapter 40 by a standard access protocol 70 of the 
service providing network 50, e.g.. V5 or some PABX, protocol for PSTN/ISDN and IP 
for Internet, over a transpprt.seryice of access link.74. The standard protocol 70 is 
terminated in the access adapter 40. The terminating means, in the access adapter 
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40 extracts the service primitives of the service providing network 50, and forms a 
set of service access points 72. If these SAPs are static or can be created on de- 
mand, is not an important matter from the point of view of SAP distribution. There 
may be 1 at least one SAP 72 : for each subscriber to the service of the service pro- 
viding hetwoYk T 50; whidHlscohhdicied through i the access systenr 1 . At these SAPs, 
the service primiti ve^ networks are available. For a certain 

type ^of 'service;' different networks 0 may express their service by different sets of 
servicepri'rhitivesV lh ease' ! a' set of '§APs : f?om different networks of the same kind 
w'ere distnbuted c tb r the sarfce^netwd^ primitives for each of 

these similar%ervice w^ complicated for an appli- 

cation. In the access adapter, there might therefore be provided for service adaption 
means-73v^ as'they are expressed in the service 

providmg'network^SOlo suffablS'se^ primitives, common forthe' 

access system. s^-r^ i? . w ;! - ! 

The v aeces£ adapter means 71, : 

which provides adapfatieh" of service prirhitives td'the transport. service, which is 
provided by the connectivity domain. Such communication adaptation means in the 
access adapter may e.g. comprise segmentation/assembly and rate adaptation. 
Furthe'r7the ! access' network adaptation- means 7Tmay provide means 'to control 1 the 
connee^ty ; se'rvi6e : bf the access 1 n^twdrkf arid means to uniquely relate a distrib- 
uted SAP ahd^ts^diffe'rerit compoYtefrts to "the 1 corresponding SAP in the'access ' 
adapter arid it£ cbf f&sporidMg^ service delivers its 

load to a cdrrespdhding access network 'adaptation means 7f inthe netvvork termi- 
nal, similar 'to' the dhe in 'the access idapfer, which extracts the transported service 
primitives, and offers therrfat the' distributed SAP to a" using entity? In 'the same way, 
service' primitives thaVare offered'the distributed SAP, are adapted by the access' 
network "adaptation means-?! and transported by the connectivity service to the ac- 
cess adapter Since the access ; network 1*0 is able to support connectivity services 
between any network terminal 20 arid any access adapter 40; iVis possible to dis- ' 
tribute SAPs 72 of any connected network 50' to any network terminal 20. Several 
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SAPs 72 can be provided to one and the same network terminal 20. An' reality, the' 
SAP of a certain service providing network is only distributed to network terminals 
belonging to subscribers of that particular service providing network, " 

However, the access concept is recursive; which- means that any communication 1 ■ 
service can be used to access another communication or- connectivity service. ; An - 1 
example of this is given* in Figure 1 2 r r which indicates 'how a telephony service ha- ' ' 
cording to the standard H.323 can be pr ovided*:dver :aHlR«hetwork. Ih this way, the « ( - 
SAP of an IP network- is used by the protocol^pplicMiohs TCP and UDP, v>/hich in- J ' : 
their turn are providing communication servicesl - which are used- by the ,: H.323 : proto— 
col, which is providing a SAP for. ^telephony service. Jh *ihis^vvciy; ail sfeFvices \A/hich 
can be reached over any accessed network, can also be made available in the net- 
work terminal. . : va ; ^ - ( ' *"- :V ' 1 " : 

The SAP distribution should be» performed in 3uch a^way, that the Address of the 
original SAP, uniquely identifies the •distributed: SAP. Thisvrequires that the SAP^dis^ 
tribution entities can relate the both involved -access: points of the connectivity serv- 
ice to. that address. 1 ^ l - — * :: r - x - - r T 

The - SAPs related to IPiaccess may requir^. a special attention. A" SAP ^of an IP net- 
work is defined by a source and a sink only, which can deliver and consume IP 
packets. An:application -using arc IP SAP maye.g. b<§ an^Rro'Utef: 3 

By introducing other protocols^in"the netwbfk termin r al as : appIi6ations>'o"ver : iP, like- ' 
TCP and UDPpany other service;, which 'can^bB; reached over thfeSe^ protocols can ^ 
get its access. point distributed^ :the network terminal. This^is-the way to distribute ' 
e.g. a POP server, which ihcludes.a mailbox. \* • " ' * * - : ' : 

The access system may support bridging, by which a protocol of a service providing 
network is bridged oyenthe access systerh tp ah entity connected to the netwdrk- 
terminal. The protocol is thOs hot terminated- in the access system -but the entities of 
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the service, providing ;network protocol are conveyed transparently over the major 
part of the access; system.. They are finally made available at a terminal interface of 
the network terminal. The service providing network protocol may be of almost any 
kind, e.g. an access protocol, such as a PABX access protcol or V5.2 access proto- 
5 col, Q^-an.lnternalrprQtocol, suchvas a mobile protocol connecting base radio sta- 
tions,/^ is thus ■.ROSStbJe t ;tp-conn©ctEremQtemits i : such as PABX to a certain network. 
It is also^possjble. tc^ of a service providing^ network to the rest 

of th%nejworkfby ; to^ In thiscase, however, the flexi- 

bilityHS-lpst, apcithe rempte unit ;Ls:CQrnae;Qted;to;one service providing network only. 

10 Example, of such; rempt^units ar&sajbps&mdio station- a small central office of a 
telephpneinetwprk,, a PABX ; and a-part^pf/an Intranet. : ■ 

-ten er '.t -•! Mc.^u ~\& c»;?:: rn o:: r»5i. r : n»o ; J K>v.-t r " ■:< > ; ? : 

An important aspect of the general access system is the handling of addresses. This 
is schematically shown in fig. 4. Each accessed service providing network 50 has its 

15 own, public: address spacer These:. addressee 84 are known to and; used by users of 
thetnetiwprks:.j Th§ ace ; e%$. network address 
space ? T-he^referred address- space only. Since desti- 
nations are addressed by addresses of such service providing networks, the access, 
system 1 has to be able to map the external addresses 84 on the internal addresses 

20 82; ;-83'-©f the ..access network to a. -terminal, a;group of .terminals or to an-applieation. 

The address mapping isrdohe in two ;;3.teps. TThe first step is-the mapping- of an ad- 
dress of a service providing network 84 (e.g. a PSTN or Internet) on an address of a 
network terminal- 83. ThiaiSrthe responsibility trf'thei.acGess network operator: The 
25 second; stepjs the.- mapping, of th^^ddress>,on f an address; 82 ofbne (tor more) ad- . 
dressable e^ntrties/jathe. user domain^e.g.^port af .the network terminal 20, or a 
port of a LAN, which is connected to the network^termimal: 20 or an application on a 
PC. This mapping is the responsibility of the owner of the network terminal 20. 

30 The address mappings are controlled by, gatekeeper functionality. A first gatekeeper 
80 handles the first mapping step. Preferably/if. is available at the access system 
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, eue , i e it is accessible by a,, access adapters 40 as a common resource:.™ f^s. 
r k eper 80 is able «o map external addresses 84on interna, addresses 83 , he 

ferent access adapters, so that each access adders only have access to ga*- 
Keeper funConality associated with the .eryice providing netwprks ««ftP3M»r 

access adapter. , • . , . = l. v 

A second gatekeeper 8 , , «r*n,ed ,n each newer, t^ira: 2C, , h,s c-a^eper 
81 keeps track of the specific addresses 82 wttbiftfhe network terminal ,20, and ,, 

e rably possible to reconfigure by the owner of the network termina, 20, A s.mple 
way to Jplent this is to use a web browser o,,a EC which ,dir,ct ly ffl ay -,..u- 
nicate with a configuration rneans/or the ga^eoer B1 -. ■ ., v ,r , 

A certain addressable entity 30 can be associated with several addresses .84 be-,. 
lon gin a to networks of the same type, or even to networks of different ^ ^ * 
PC with a telephony appl.cation can be associated addresses of more thanone 
PSTN numbers and also IP addresses, , . ,,,,-. t :- : 

A certain external address 84 canalso refer to several addressable enmies ; 30H, 
cne and the same user domain. Eg., a PSTN telephony number may address an 

a, e telephone, , digital telephone^ , LAN, and a te,ephony applicaupn ,n,a 
PCA^n^ 

work terminal 20, where ' 
Keeper 81, will be response for the seLection^f. addressable enuties.*). An ,n- .. 
, coming cal, can, for instance, be alerted .on. a.l of ; the,e dest.nations. or a subse, - 
Zeof. Such second gatekeeper 81 functions .comprised in the apphcaUons.n 
the network terminals. t . . i: M < » • ' 

Stream handling devices are in most cases specific for the type of a stream^ A video 
,, camera ,s a source of a video stream, , microphone : is the source of an aud.o . 
M camera is . , window on a screen. 

stream. Video streams are presented on.a screen, or pn 
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Thus, the screen is a sink of the stream. Audio streams are presented by e.g. a 
loudspeaker; There are' also more generic sources and sinks, e.g. a memory, which 
can be* both a source and a sink' of any type of stream, which has a digital repre- 
sentation! Also control messages for user interaction with a network can be seen as 
Mimife^ may aisb convert streams, e.g. from one 

representation : to another. The functionalities of a physical terminal thus can be 
seen and made available in the network terminal at a terminal access point, TAP (in 
' analogy \vifh the SAP). What TAP does not directly concern 

the network terminal arid -the applfcstibhk residing 'therein. 

'Likfe r 'th^ also be recursively applied. E.g., a PC 

may host a H.323 telephony^bpp^ over TCP/UDP, which is 

carried over IP. If these protocols are terminated in the NT, a telephone TAP will be 

visible: r (e^^ '''' v • 

'Below;- is described^'how the physlcWrterminals are described' and represented in the 
network terminal. Generally, as abstract description as possible is desirable, i.e.' as 
many details as possible should be left out. The level of abstraction may vary, de- 
pending ; ori how much* of its capabilities that is neceissary to make visible. 

A telephone rtiay ''accordingly be "described as' a Collection of abstract "devices: a 3.1 
' kHz audio strekrri Sink ^ (reprfesentiri'g 'a Yfeceiver); a v 3.1 kHz audio stream source 
(representing' a : microphone): The t epreWritatidn of the stream is essential. There is 
also a set of Outgoing control messages.' arid a set of incoming control messages. 
The Control messages' dre sei^ice specific." H^ an analogue telephone pro- 

duces r; events t "e.g. off hbok, wriibh'may be iftterpreted as 1 a request to make an out- 
going call, if the phone is idle, but as an answer, if the phone is alerting an incoming 
call. 

Seen fromr the interface of a network, a traditional analogue phone can be repre- 
sented as a receiver, i.e. a sink of an 3.1 "KHz audio stream, and a microphone, i.e. a 
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source of another 3.1 kHz audio stream. The representation of the streams is an 
amplitude modulated current, but this knowledge may be kept within the object rep- 
resenting the physical phone. Another possibility is that a codec is permanently 
connected to the telephony, access. In that . case, the streams are represented as 
8000 octets/s , encoded according to some standard. The telephone can, also issue 
a set .of control messages: off-hook, on-hook, R-key (or hookrflash), the digits .0-9 
and the characters * and #:, It can receive a, set of to.ne messages,, and a ringing sig- 
nal. The tone messages are delivered to the audio stream sink., ! -,, ■--.-■•u.^v d ; 

In a similar manner, a GSM telephone can be, represented, as a;recei.ver„and a -mfe 
crophone. The representation of the streams is ^1-3 .kb/s.digitized speech,: but this 
knowledge may be kept within the object representing the physical GSM telephone. 
There are also a set of control- primitives given by the access protocol. These primi- 
tives are related' to the telephony servicer but with; additional primitives cprripare:d«to 
the PSTN service: E.g:, a mobile phone can be, activated andjdeactivated,. and the 
identity of both the terminal- and .the user, (represented- in the GSM case^by a S.IM 
card) can be transferred over this protocol. The GSM-telephone ,may : be used in the 
system by placing a mini base station interface in the network terminal: «»- .. - ■: 

Thus, from the viewpoint of a network terminal,- the TAP Qf a physical- GSM phone 
looks different compared to a TAP of an analogue phone.. Ho.wever„ao. analogue 
telephone can be transformed .into a virtual mobile phone, and a. mobile phone-can 
look like an virtual ordinary phone. 

A PC with TCP/IP communication capabilities is in-itse4f,a source, and-.destinatipn of 
data communication. A PC may also.be equipped :with multimedia capabilities,. e.g. 
video camera, microphone, loudspeaker and video presentation screen. A PC, with a 
- Web Browser can also interact with any Web s.erv.er, and provide control/primitives 
of- any kind that the.server.-supports.A TAP -of a PC equipped in the : .above de-,,- . 
.-. scribed manner is thus possible to interpret not only as a PC TAP but also as a TAP 
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of either an analogue telephone or a GSM phone, if only parts of the capabilities are 
considered. 

If a pair loudspeaker and. corresponding driver is connected to the network terminal, 
it --can* be* accessed from any application -with thejneed to present audio information. 
Such" a; system, would then be represented as e.g. two audio sinks, capable of re- 
/•ceiving'e^g- '-tS kHz\audio stream's; There: may also be a set of control primitives, 
e.g. for volume controls fr;i*:.: .>r.uv ^ :■ - 

A- card 1 reader stores =ja: pieceTof-rinformation, which can be made available as data for 
'ariy^ppticattorti iThe'^^rrfey^erBrg^a'iGSM SIM card or a credit card. 

i Vlrtuat teYmihals:ane entittes^whrch am^yisible'for ah application in the network ter-, 
miTialyliika ^physical termiA^a" Virtual' terminal is composed of a set of devices 
and-a^et^ 'devices 'may , be separate, e.g. be- - 

Iciftg tQ different .physical termihais,rfn-' such a case; it is the- virtual terminal which" 
integrates these separate devices into something that from a communication appli-, 
cations point of view acts as arf integrated' terminal.- ' ' 

Since tha phy^icat terminals: are the entities, which can toe 1 addressed, not theirindi- 
vidual devices/ We-nfeed also this leve'l df descriptions The devices df the virtual ter- 
minal's- afe^vaitable through 'the TAPs of the physical terminals. - • : . - / . 

Seen from the interface of a network, a traditional analogue phone can be repre- 
sented by its TAP as a receiver;:!. e. asink^of an 3.1 kHz audio stream"; and a micro- 
phone, i: : ei : a source of another 3M kHz audio stream JThe telephone can also issue 
^a'set of cohtror messages; which^are specific forthe telephony service. Here the 
service' primitives according to a subset of the ISDN access protocol for circuit- mode 
connection control are used as' an example. Control messages to the terminal is e.g. 
ALERTING, CONNECT, DISCONNECT, SETUP and' START DIALLING, and control 
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messages from the terminal is e.g. ALERTING, CONNECT, DISCONNECT, BUSY, 
and SETUP. - -. . 

Fig. 5 shows schematically .the- connection between physical, and virtual terminals. 
Three physical terminals 90A, 9QB-and 90C comprise. a^umber .of devices A-G. The _ 
three physical terminals are intended for different .services and,* accprdingl.y^comr 
prise different sets of devices A-G. Three virtual terminals .91 A, 9,1 B arad.9j1G. are, 
defined, which are capable of handling the, 5eryi.ce- intended. fgr.thecphysi^JjtenTiinal 
90A. In virtual terminal 91 A, the devices A-D from i- RhysiG.aJ f tejf.mjnal ? 90A. ,.are se,- ; - 
lected for building the virtual terminal, which is the complete set of devices of the 
physical terminal 90A. There is thus. a-one,-tp^one ; jelatiqn. ? T^e-yirtu.a^ tej-miaaj -$1 B, 
dedicated to the -same .service as /he physical, .termjnaJ.9QA^mprises i the devices 
A-D from physical terminal 9QB V which in this, case, is -not .the complete set of. devices 

of physical terminal 9.0B. In. virtual terminal 9.1,C, ,the device ^D.is. selected frorri . 

physical 90A, device A and B-from. physical terminal 90B and device C . from physical 
terminal 90C. In this case, a completely new virtual terminal is, constructed^which 
has no one-to-one relation with any existing physical terminal. 

Accordingly, it is possible to : define a virtual telephone by combining devices sup- 
porting the above specifications. It is thus possible tq : use ,deyices,-pf- a.GSM tele- 
phone or a PC with multimedia equipment to define a virtual telephone. It is even 
possible to select devices from separate physical, terminals,:, which .together will-meet 
the above specifications. A s.omewhat odd -example would be to combine one loud- 
speaker at a home LAN, as the sink of:the. audio -stream, ^he ^microphone at a GSM 
telephone, as the source, of the audio stream, • and-.a Web. browser of a-PQ, for han- 
dling the control- messages,, as one virtual analogue telephone,, which can; be ac- 
cessed from the network terminal. -. ■ ,- •• "■ ; ■ ,v, ■* 

The service primitives may be generated by the virtual terminal entity, or may actu- 
ally be transformed. control messages from a physical terminal. E.g., if an analogue 
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telephone "signals off hook, this can be interpreted as a call request signal, or as a 
disconnect signal, depending on the conditions. 

A virtual mobile phone can'be described by a superset of the service primitives of 
5 : " the 'telephone' The" difference- is th'at'a mobile phone can be switched on and off (or 

be withiri or odtside the coverage'area bfthe'base station); which requires a couple 

df messages. Further) a-mobile phone 1 has a terminaNdentity as an attribute, and a 
: ^user i&entityT : e^ Identification Module) card 

can be Attached tb : a-mobiie phone.' ' ■. ; . * % : 

K) t- 3^;:/- i^:^ f^j'C: vi,:, -nt ro.;-^ , : . ■ 

- r f t^^ntrol-messagfels aFe^fleaBf^he s^t : of control messages defined for a virtual 
-phor^. fh atidttibrvt^ ABSENT are needed. The 

:: ''-fo'ftridr dne,%ftfeWTs assumed t-o" j earry lhe ; information in the SIM' card, is issued * 
wh6"rt c iherminai is : aetiV€itSd : ; or enters ^ef r rangd 3 of the" base station. The other in- 
15 formation's Is that the phone is no longer pres- 

'ertt ; (orWifPbejis^ 

A virtual radio has one or two sinks of audio streams, and a set of control primitives 
for fe^chanrfer selection and : adjustment of the presentation' of the -audio streams, 
20 like : vbi^me : c6htrora : nd -balance feetweeh the left arid right loudspeaker. 

f There is the same distfibutibh problem fat- virtuaRerrninals or - TAPs as for SAPs. 
^he^hySica'l terminals are 'cbhnecte^to^he^h over some -kirid of ac- 

cess 1 arrangement/ e.^. a'copperlih'e t>ra home LAN (using e.g. radio or wire as the 
25 " physical medium)-. A link protocol ovfer : ^ v trarismisstbh protocol is Carrying the access 
point of the terminal into the tfetwOriUernm^ arrangement will suf- 

fice, provided it has the necessary multiplexing capabilities and stream transmission 
qualities. 

30 In a network terminal, SAP of a certain network may be directly tied to a TAP of a 
physical or virtual terminal. E.g. a telephone may be permanently allocated to a 
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PSTN SAP in- such a way, that incoming calls from that PSTN always are directed to 
that phone, and outgoing calls from that phone are always directed to that PSTN, 
and the speech streams are transparently passed. The entire access .system would 
thus be transparent to the services.pf Jthat PSTN, in relation to that particular. termi- 

5 nal. However, if there are seyeraJ networks .prpvidjp^.the same service, .. it Js possible 
to enhance the service of the, different networks by introducing -a set qf applications 
in a network terminal. An application can use.aset of TAPs. of virtual terminals,., 
which are dedicated to that application, ,.and.can ; .reach the seryices.available at r a. 
set of SAPs. A simple telephony applicatipn,canpomprisQ .a netwprk selectionnfync- 

lo tion for outgoing calls, i.e. the possibility tp-seljBCta specific netvyork f or. outgoing . 
calls. It can also comprise a destination configuration function for incoming calls, i.e. 
which virtual terminals that shall be alerted tybeig-. a .certain i .directory numjberiias ^ 
been dialed from a. certain origin. It may.alsq.ppmprise,the possibility for internal,, 
calls or other features. . . , ^ -.. . - : - - ; .. !/v;:> v -. 



In fig. 6, the applications of a network terminal is shown schematically. A number of 
SAPs 72 corresponding to. different service providing networks are present in,the 
network terminal 20. The .SAPs 72 are. characterised by their . set of ^ryice primi- 
tives. A number of TAPs of virtual, or physical terminals 9.1, are jrtso.. present in the 

20 network terminal 20, and these TAPs are characterised py their set ot servic > aprimi- i . 
tives. A number of applications 100 residing in the network terminal 20 is the con- 
. meeting. link between the set of.. SAPs 72 and the set of TAPs .91, An application,, 
100- is then able to use any service-Offered b^,.th,e M serviee primitives of. the .S ; APs 72, 
enhance it, and offer it to the, user via service primitives of any TAP 91. which corre- 

25 spends to a set of devices whijeh. covers. the^s?4 service primitives of the SAPs 72. 

The applications. 100 are dedicated to a pertain. type. of services, and may e.g sup- 
port telephony, IP, multimedia or .TV distribution. Other more specialised applica- 
tions, and combination applications are also possible. ... ... , ( ... 
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Furthermore, an application 100 in the network terminal can also be configured to 
comprise services'at its'owh. The application 100 is' thus possible to communicate 
with the service providing* networks 50 via the available' SAPs 72, without interact- 
ing 'with any virtual terminal*.' One example in telecommunication could be to com- 

5 pri^e ^he'furVctidhality of a tetephbhe answering application or a' fax mailbox in the 
network terminal 2'0r1n r the same* manner, certain services can be provided to the 
us^rbf a virtual terminal Withouf '"accessing r " the ■ SAPs 72. An example here, in the 
fibid 6ftel6tfblrimuhitati6?r^ Would bfe'the possibility- of internal phone calls between 
' "Virtuai'telephdnes a'ssbciateS'Wfth'ohe and the same netWork terminal 20, e.g. using 

io drdih^teTephb'K v : 1 - ' 

Irf ftife view u bf a^iicatidris; a* : SAP' ; a7rd a^TAP are similar in their structure. They both 
exhibit a Set of service' ^nhrritives^wKicHxah be used by the application. It is thus 
possible for an application also to use the "services" based on the : capabilities of a 
15 terminal via a TAP. 

If shoulcfbd 'mentioned *thWt tWe applicatiohs'may hot necessarily reside. in the net- 
woVk-terriiihHl.'By defining \kr\ API (applicatioh programrning interface), which Is a set 
~bf contrbl pnTTiitives/'the API primitives can be made'accessible' elsewhere in'the 
20' ^mte'way'as tfie SAP distribution. *■ ^" ' ' ' 

Mobflify ; an<3 'mobile "networks witHiri therconcept of the pr'esentlnvention need some 
further attention/ The? connectivity service bf the access network may be provided by 
:J a radio access netwdrk 1 f , I'e. the :, ndtw6rk terminals would in such a case have a 
25 radio'interfdce 21 (as : s'hbwh in fi ? g;*7 : )/ A network terminal 20 would then be able to 
move within the coverage area. If the radio access network supports roaming, this 
area may be ! very large'. 'If the network also supports handover, all accessed serv- 
ices Wifl be available to the network terminal while' it is moving between cells of a 
cellular network. . ■ . . 
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Mobile networks can also be part of the transmission domain, and provide links to 
the connectivity network. Especially, a link connecting a network terminal can be 
. provided by a radio access network. In that case, the connectivity. network will. see 
fixed links, and is not aware of the mobility capabiiity.pf the link. However, the NT 
will be able to move within the coverage area in .the, same way as described above. 

Mobile networks can also be connected as. service^providing r networks in different 
ways. An access adapter can interface as a base station (or a base station control- 
ler or corresponding entities)Jo a. mobile-network. . Users connected. to. a network 
terminal 20 woyld then be able, to appear a$. users, ; ysing^any of the knowntermir 
nals. If the same level. .of security and authentication as in GSM couM.be upheld, a 
user would then be able,, to access a GSM,,njetwork from e.g.. an ordiqary analogue 
phone. In this case, the protocol. between : the, access .syst and the service pro- 
viding network is not a traditional, access^protqpql, but an, internal protocol of : tbe. 
mobile network . _ _ r ...^ t ,. T; , _ . . 

Referring to fig. 8, mobile phones can,also.be,CAnnected,to a network terminal by 
including a mini base station interface 22 : By : means of the .virtual terminal concept, 
a mobile telephone 31 can appear as an ordinary phone, and be used to receive 
and place calls from/to : a ; fixed network. . It will thus. function, as ; a, cordless telephone. 

A base station can also be connected to an NT by transparently bridging the mobile 
network protocol towards base stations through the access system. In this case,- the 
AA does not terminate the protocol, but conveys the protocol entities over the ac- 
cess network. to an NT, where4he ; protocol, e^tities are transparently.qassed to an 
interface. In this way, the ordinary interf ;ace Jpwgrdsa .base. station can be made 
available at the terminaLside.pf 3n jt NT where a base station, thus extending a spe- 
cific mobile network, can.be connected. ;Thjs type of bridging can.alsp be. applied to 
other distributed network entities ^ 
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The services of broadcasting networks can be made available to applications in a 
network terminal. Thisxah be achieved in more than one way. One way is to con- 
nect the broadcasting network to : ^ network terminal The network terminal may have 
an inlet from a satellite antenna;- or from a terrestrial broadcasting network, or from a 
5 : CATV- network: The rtetworkleVminal then functions^ as a combination of a decoder, 
set top box and network terminal. All permitted channels are available in the network 
Terminal, arid carvbe presehtecf on' any-Suitable'terminal. " ; ' 

Ahbth^r solutionWaiso of the access network system. 

io A setoff access'adapter in the access 

? sy'steHt; and fh'^us6?s cart'req^ orTadio chanriel at this point: A 

%bhr^ficfo^iif then b6 festablisRSd;¥n^ ch&nKe\ delivered'over that connection. 
The tir&adc^sti^ to the wanted virtual ter- 

minal;' Wh^^ type-tetiWhai:: A'bfbadcastirig application requires a 

15 protocol in order to communicate with the source access adapter. 

ih the j siame way; the Video r oh ; de^ihd- : s6rvice can be handled,' and also other 
• : serwcsi 'which cah ; |DreVent ^!g^'m^Js^c' orr-cfefri'arid. : ' ' " 

20 -* A r niimberof^exam below; emphasising th& rich variety of embodi- 

ments possible within this invention. 

!i EXAMPLE 1 ' ^ XMO'irt v-: y; i - -•• :> • - 

25 The first 'example cdnsiderV^n^ mbbile telephone to a 

PSTN network.' Refernhglo frg^ §1 we'tfiaVe a vPrtua-f telephone 201 f which is realized 
" by a mbbilephbhe 202,- which can. bomrWunicate : with a base station 203, which is 
' ■ on6 ; of the interfaces of the -netWork terminate); where a -representation of the mo- 
bile telephone 204 terminates its access protocol? At the other side of the system, an 
30 access adapter 40 is connected to a PSTN network 205. The mobile phone 202 
communicates with a mobile phone object 204 in the network terminal 20, using the 
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standard radio access protocol. When the physical terminal 202 is activated, the 
mobile phone object 204 in the network terminal 20 is, informed. 

The network terminal 20 has been configured in. : advance to.perm.it that the mobile- 
phone 202 is used for .calls to and from the PSTN. 205; For each application 206- ■.. 
208, which can use the mobile phone 202 as^ terminal.rthene may be a ; virtual ter- 
minal 201, 209, 210, The virtual terminals i 2aV20&, 210 are:thus,app|i.cation:S3e-.. 

When a call request is made from the mobile phone 202, the first problem is to se- 
lect which service provider should get the.opportunity to- serve- : (It is-.assum,ed ; that ii 
this case the telephony application -206 is automatically selected,when : a. session 
from this mobile, phone 202 is initiatejdr..^ 

is the first step.) The first character in the givetn-iaddress may ; be a. service provider 
selector. The first character has to-be an.alysedii.and^as a result a ; n external service 
provider is identified. The first- Gatekeeper can then. give.ttie; internal, addressee., 
the. address belonging to the address.spacejpf .theconne.ctivity network) of .the cor- 
responding access adapter. ... ; . ., 3 ... v . , ... ( . .. . . ... 

In advance, a signal path has been established between the network terminal 20 
and access adapter 40 of the selected service provider as part of the relation be- 
tween this user and this specific service provider. This signal path can be used to 
request dedicated signaling paths /for a specific session, A. signaling, relation is as.-- 
tablished between the telephony : applicaticin.206;in.the network terminal 20 and. the 
access adapter 40 as described elsewhere. This.may include a request to, the cpn- 
nectivity network for a dedicated connection: A stream-transfer relation (connection) 
is also established (which may include,- a request. to the connectivity network for an- 
other connection), comprising of a. 64. kb/s source- and a 64 ; kb/s sink, both encoded 
according to e.g. A : law. The signalling relation- and 4he two-way stream, transfer re- 
lation corresponds to the service access point 21 1. 
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Now, the telephony application 206 can send a SETUP message to the access 
adapter 40, which sends'an appropriate message towards the PSTN 205. Assume 
that the return message is that the wanted destination was available and free, and 
that- alerting has started: The ,: acces$ adapter will send the message ALERTING to 
the4e>iephohy application* 206, wHiich 'sends ALERTING to the- virtual phone object 
2Q ! vWhich<1ri^^ 204. The mobile . 

phohe object 204 sends r the corresponding -signal' to the phone 202, which gives an 
indication on the display. (If the terminal were an analogue phone, a tone would 
have been sent from the network terminal 20). 

-o z : o; -fi \.^i.vov lir*': \.n- ■".,/*: ^r-onc e; ; v;c. - r v.- 1 '< r * • ' ■ 
Wh£fi Weteafied destination ahsW^F^ an-rhbic^tibn is'feeeived from the PSTN/ISDN 
205^tTeacdes^ application 206; which 

V^yidS'CONNE^^ including an order to establish 

tftl^Speecfrfcb^ telephone object 201 

sends- G 0NNEO"R to the mobile telephbhe 'object 5 204 r t6g(ether with the request to • 
e^abiish^ihe* speech ; connectiort^ object 204 observes that the 

speech boding dflhe=mobiieT^leph t ohe r 202 -does' Hot fit to the 64 kb/s A-law encod- 
ing. In this case, a code transformer between A-law and^SM encoding is included. 
The mobile telephone object 204 will then send CONNECT to the mobile phone 202. 

EXAMPLE 2 ^* " • :">'l :: - "--.c v:-.-- r-y ■ r v- ; - • 

The "'second-iBxample considers- -an outgdihg-call from ah analogue phone* to a GSM 
^network, -as illustrated -in"- figv TOrTfrd^ example is a virtual mobile 

telephone 221 . -whichTs realised 'by- an ahalbgue-phohe 222 and a card reader 223. 
'^The-cafd reader may- be connected bver : '6/g. 'a'LAN^'but'the analogue telephone is 
connected 6ven a- traditional dedicated wired'ihferfaee The card reader 223 has to 
toe : equipped with a valid SIM card~224 r in ordeH td make the virtual telephone work- 
able:" A GSM- hetWork 225 is connected through ah 'access adapter 40. 
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The virtual mobile phone object 221 is activated when someone puts a SIM card 224 
into the card reader 223, which informs. the virtual mobile telephone 221 . Then, a 
message PRESENT is sent to the GSM network 225 via the GSM telephony appli- 
cation 226. When a card is taken, an ABSENT message is sent to the AA interfacing 
5 the GSM network 225. 

For simplicity, it is assumed that there, is a specific: application for GSM telephony. 
However, there may as well be applicatiqnsusing servcies of allkipds of .telephony 
networks.. , - > r _ : c . v:;;V: ^ v v rw f, *\ ^ - ■> >v,',s 

When someone is using the analogue telephon^jphone 222, .the first. thing. tchdc^is 
to select application. This, may be done r v^ith -3 sequence pf, digits,, followed by r #,, 
which indicates mobile telephony. At the^ same tjme terminal object r 221 , 

which is associated with this telephone .222 -when- combined this .specific, application 
15 226, is pointed out. This is done in a SET.yp menage, whiQh^alsqjncludes thedes-:. 
tination address. If a valid SIM card,224 is .inserted in, the card reader 223,. the. ses- 
sion can proceed. The SIM card 224 indicates the mobile, netvyork 205. A,SETUP 
message is sent to the access adapter 4G r Th^ signalingisessentially. the .s^mp in 
this case asjn the previous example. r ; - - .-■.- v -^ r 

EXAMPLE 3 r - . ... v ^ . ;T v/ 

The third example describes a web browser over Internet 246, referring to the fig. 
1 1 . The PC 245 is connected to the NT 20 over a LAN 244, and the MAC protocol 

25 243 of the LAN delivers an IP TAP 242, i.e. a TAP, which is visible as a sink and a 
source of IP packets. In this. case r the : virtual terminal .is transparent - .there is no 
need to make further abstractions of the IP TAP? 242. The IP application 240 trans- 
fers the IP packets between a SAP 241 and a TAP 242. The remaining problem is 
selection of ISP for this session.- This can-be achieved e.g. by in advance configure 

30 the routing tables by a Web interface in such a way ;t that all packets from this qrigin 
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is routed to a certain SAP 241, which may be always present in the network termi- 
nal. ' 

EXAMPLE 4 : ' ' '' ^ '' ; • - 

The fourth example describes internet telephony from an analogue telephone. Inter- 
'hef teie^ telephony' protocol over-arYIP network, using- IP ad- 

' 'dresses: As^howti in fTg'. ; i'2f ah analoguetelephone 222 is connected to the net- 
work terminal 20 and a virtual telephone object 201 is defined within the network 
terminal 20. An ordinary telephony application 206 handles the connection of the 
TAP ' of the' virtuaT'telephohe'bbjecli^OI ' : A SAP' 262 of an Internet network 266 is- : 
disMbutM't^ 20! ; Ah IP application 270 uses the Internet SAP 

2%2'tb collect 'the' Ip^pa'cl^ts^e I'P^application is configured to recognize that this 
is 'Internet telephony i^hich-'shoM^be^ahded over to the telephony application 206. 
:: ln ; thi§ exarnple v it'^ 263 is used. This protocol can run 

r; onib ; p ! 0fTCP* ! 265*and*tlDP 26-4'fdbntrol messages over TCP,' and speech streams 
over t) DP). A telephony S AP 26 T is thus provided on top of an H. 323 entity 263V*- 
Which 'handles 'telephony control primitives and 64 kb/s speech streams (e.g.- A-law 
encoded). If control primitive mapping or stream conve'rsioh'is "required; this is per- 
formed by the H.323 entity 263. In this way, telephony over IP is almost the same as 
other types of telephony sessions from the telephony application 206 viewpoint. The 
main difference is the type of address. 

EXAMPLE 5 l - ;; '''^ ' " "" '• " "' ■ ' 

This fifth example is Included in order to demonstrate the flexibility of the concept, 
not necessarily because it is a : likely configuration: ' 

'in the fifth example, the provisiorfof radio programs to a loudspeaker connected to a 
home LAN is considered, as shown in fig. 13. The virtual radio 280 is composed of a 
loudspeaker system, represented as two 15 kHz audio sinks 281 and 282 and a 
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keypad telephone 283 as a control device for channel selection. We assume that 
there is an access adapter 40 connected to a TV distribution center 284. A set of TV 
channels are available, as well as a set of radio channels. Any channel can be se- 
lected by the means of a control, protocol. . : - : . - 

In order to use a telephone 283 as, a control deyjce^for a radio applicatiqny286, a,, 
relation has to be established between the .telephone 283 and that application 286. 
After lifting the .handset, the radio, application 286 has to .be selected- by the, teje ; -.v 
phone 283, which is. first communicating with v a _te^phqny, ^application. 20§> ,Th.e ap- 

io plication selector 289 may be activated fram-Ahe tejephony ap^lj<^ipn.^p^^in<».it , 
is likely that in most cases a user want to use the telephone 283 for telephony, and 
we assume that the telephony appiication,-206 i&Jh$. default ;aj?pHcatiorj pj the tele- 
phone 283. The radio application ;286 is -sel^Gted^e.-g,, by-,a code, followed by.,#.-The 
virtual radio 280 is implied ; by the used controKde.vipe 283\ ? T.hen^anneJ j s i -fn - ay } pe 

15 selected by a number, followed by #. The.^adio application .286 requests.a bj- . . i;r - 
directional signaling channel to the CATV, headend 284,.and ; a uni-diregtional. con- 
nection, which transfers .the streams associated, with the sejected^hannel from the 
access adapter 40 to the network terminal 20. The radio application 286 then in- 
forms the. virtual radio object 28,0 about -the. ; incoming streams, ; and -the virtual radio 

20 object 280 orders the Joudspeaker object 290 to connect to the audio, stream,, .., 
sources. Adaptations of the audio streams. to the stream requirement .of the loud- 
speakers 281 , 282 (e. g. changing- of representation or transformation -to a single 
stream) are controlled by the loudspeaker object 290. 

25 The session ends when the handset of the telephone is placed on hook. 

In the above description, a network terminal is described as one unit. However, as is 
understood by someone skilled in the art, a network terminal should be understood 
as a functional unit. Thus, a network terminal can comprise one as well as several 
30 physical units, and several network terminals or parts thereof may be comprised in 
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one physical unit. One and the same network terminal may therefore be imple- 
mentecTas a number of physical' units. 

In a similar manner, the access adapter "unit", should also be regarded as a func- 
5 tional unit, rather than a physical one. It is therefore obvious for someone skilled in 
the art"-that several atceiss a^dapters : may be hosted in one and the same physical 
Hihit;' as'wefl as one : acce3s ; afr£pt^ distributed into 

seVeVal-'physi^ physical tihitrhandling the access adapter functionality 

"for seVerai'servfc^^ considered as several ac- 

10 ; ceVsi ^adapters' ebmp^ ' 

' The-^4rteraf ; merh sThaf itprttvlde's a framework for access to all 

: - typfe'bf r cbfri^ aecounfthe manifold of 

c tran'sM^ can be of interest for 

.15 access f rietwbri<§^ terminals and home LAN solutions, as 

weirasttfe r ^ of a variable ^networks/ This provides the uisers with a very 

" ' oci , f I ^ k fb i f t ty a n cl mdkfe^qual^c^ 

c ftshdlilci 1 be ' note"cf thait feveh [ W the mibst'of the examples related to- traditional tele- 
20 commiariicatidh; the present ihvehtion-ts applicable in related i communication fields 
arid cdrriprtse^gert^fal telTCbmmuhieatioh/data commuh video and multime- 

dia infofmati6n : a^^ 
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CLAIMS . . 

1 An access system for access to. communication service^ such as telecom- 

munication, data communication and distribution of JV and radio, comprising a . 
number of service providing networks, a connectivity network and a number of., 
physical terminals, said physical terminals comprising communication devices with 
capabilities for handling data streams andtor qpr#i;o.l .signalling, f pha/acterised by a 
network terminal connected ; tq.said : p.bysicaLt^rgiinals.and tp .said ponnegtiyity net- 
work, a number of access adapters each one.poqnescted.tp ,g respective seryipe pro- 
viding network and to said connectivity network, said access adapters and said con- . 
nectivity network requesting services of. said ^ access 
means for making. services of said seryice r proyiding networks available in said. net- 
work terminal and .application means in said^network .tgrminaj for providjngj|em 
based on said service providing network services, at any set of sai.d cgi^muni.cation 
devices with suitable capabilities. 

2. The access system according to claim 1 , characteriseid in that an access 
adapter comprises terminating means^fpr terminating ; of service protocols of, the . ^ 
services provided by the service providing network, for extracting service prpyiding 
network service primitives, and for forming a set of service access points, at which 
said service providing network service primitives are available. 

3 The access system according to claim 2, characterised in that said access 
adapter comprises service adaptation meaps for mapping of said service providing 
network service primitives on a suitable selected set of service primitives. 

4 The access system according to claim 3, characterised in that said access 
adapter further comprises first communication adaptation means for transport of said 
selected set of service primitives transparently over said connectivity network 
to/from said network terminal. 
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5: The access system according to claim 4, characterised in that said first 
communication adaptation means comprises means for segmenta- 
tidn/desegmentation "for rate 'adaptation and/or for synchronisation so as to adapt to 
theTequlrfed fofrriarbf the carried information in the connectivity network and the 
5 delivered quality of service. ' ; ' f * * -* *'*'*' 

Jq* ^ ; -^Yhe adcfesS system accbrdihg'to 1 any of "the preceding claims, characterised 
' in 'tH^f CGnhedti^ity 'rie^ork'hss'^ 1 transmission capability' with' a suitable qualityset 
" 'by'the r^quireW 6f the'serVic^' to f be' accessed from the network terminal. 

^--v..„:& ^c'esis''"^^ W according 'to'claim 4, characterised in that said network 
terminal comprises a set of second cdhnmunicafibn^ adaptation means for transport of 
r saicf setected set 'of serviceprimTtives^ over said connectivity network 

to/ffbm a respective access' ^3aptef!' ^"^ ' ' ' ' ;tit ' ,J ' 

8. The access system according to claim 7 t characterised in that said second 
" communication'aBaptafib means comprises means for segmentation/desegmenta- 

tioh, for rate adaptation and/or for synchronisation so as to adapt to the required 
J format of fh'e carried 1 information in the connectivity network £nd the delivered quality 
20 ' of service.' ' ^ * 

9. The access system according to any of preceding claims, characterised in 
* that said network terminal is configured to O'se'a selected set of services from a se- 
" lected set of service proVidirig networks.'" 

10. The access system according to any of the preceding claims, character- 
ised in that it comprises additional network terminals. 

11. The access system according to claim 10, characterised in that said appli- 
30 cation means provides selection of service providing networks. 
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12. The access system according to claim 1 1 , characterised in that said appli- 
cation means provides services to users by using and enhancing services provided 
by a set of service providing networks. - : ...>*• . 

13. : The.access system according to claim i\1 x>r-12, characterised- in i that a : 
subset of said application means use servicesiJof other of sard application means-in 
said network terminal. 

1 4. The access system according-1o,oiairTi 1)2- otAZ, characterised in that a 
subset of said application means use service primitives of terminals^connecteditQ,; - 
said network terminal. 

1 5. The access .system according :to . any |.ofcclaims. Mr to 14; characterised in 
that said application means use interactive and/or distributive ,seryicasi ? ;i.; ; ; ; 

16/ The access system according to :ariy otclaims- 11^to;15,xharacterised in: 
that said application-means-use isochranousiand/onasynchronous services,-, -r- 

17. * The -access system 'according to any of claims*:! 0 ito 1 4 ; ; characterised in 
that said application means use telephony, IP, multimedia, TV-distribution and/or- 
video on demand. 

1 8. -The access system according'to any exclaims <I0 to 14; characterised in 
that said application means use any cbrftrrTufiicatibrt service delivered ^as ah appli- 
cation over any accessed communication service: • . :- ; • j 

1 9. The access system according to any of the preceding claims, 1 characterised 
by first gatekeeper means for associating public addresses of said service provid- 
ing networks with internal addresses\vithin said access system, in-order to support 
mapping in network terminals and/draccess adapters between public addresses 
and internal addresses. 



WO 98/24224 



PCT/SE97/02000 



..43 

'20/ . The? access system according to claim 19, characterised in that said first 
gatekeeper means is accessible over said connectivity network: 

21r Tha'access system according to claim W and 20, characterised in that' 
sald'fiFSt gatekeieperTOeans is distributed; \ _-- .v.-, • 

22. The access system according to any of the preceding claims, characterised 
that said; connectivity^ :a:metwork-whichMS connection oriented 

opcbnnecti'onlessrurri ; c -ir- v^vruto eoiv-^ r.- ;r\~ = - 

23. The access system according to any of the preceding claims, characterised 
itftRafcsa^ is circuit switched or 
packet oriented:' e -/^J^v^l:; icVbns ~ivi;:.^v :*;>. t\> j ; " 

241 be&hs The' 'aqcdss;syfetem: according to claim 23, characterised in that the 

connectivity network- can transportinformation between. selected, network terminals 
and selected access adapters and that it, at each selected network terminal and 
each selected access adapterpsimuttaneousty can maintain , several sessions with 
several destioatransv' < ^ t--.-^ 1 * ;r r:{ v X ~. : . .^,-:\' < : : : - 

25. The access system according to claim 24, characterised in that the 

need of ' ihe.'eonniectivity network to tnove information over distances js accom- 
plished;;by links -which ^ networks, a link 

transporting information point-to-point-or pQint4o-multi point. ■ 

26-r ■^;.r'rTbe-access^syste^^pQpr0ing to.cJaim^S, characterised in that said 
connectiyity. : network is selectejdffpmjthe grpup : consisting of an ATM network, an IP 
network a frame relay network, a mobile telecommunication system which supports 
many simultaneous sessions, from.any terminal.; , - -. 
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27. The access system according to claim- 26, characterised in that the con- 
nectivity network comprises a radio based network, terrestrial, or satellite. 

28. The access system according to claim 27, characterised in that the con- 
nectivity network comprises a radio based network supporting mobility of the net- 
work terminal within the area covered by the, radio-based .connectivity .network. 

29. The access system. according v tocla^ qadio 
based network provides mobility of the network terminal within the complete ^area 
covered by a base station of said radio based network on a per session basis. 

30. . The access system, accqrdjngtQ qla^ 

said radio based network. supports ha,nd.pye ( r r ^ so~as to provide mpbiiity 

of the network terminal within contigqus.areas. covered by-different base stations 
without terminating an ongoing session. 

31 . The access. system. according to. any, ofthe, claims 22. to 2!3 r . character- 
ised in that said connectivity network is using. links provided by any set of suitable 
transmission techniques and any set of suitable media. 

32... . The access;. system according to. claim 31, characterised in thats^aid 
transmission technique and medium can be different from one linMp another.,. 

33. . , The access system according- to .any of claims 31-32,, characterised in 
that a link. is provided by a combination qtmany. transmission techniques. 

34. The access system according to any of the preceding claims, characterised 
in. that a link is provided by a radio, based network,, terrestrial or satellite; and that 
said link is terminated at a network terminal. . ... .. . . . . 



WO 98/24224 



PCT/SE97/02000 



45 

35" The -access system according to any r of the preceding claims, characterised 
in that said radio based network supports mobility of the network terminal within the 
area covered by the radio based link. 

36. A; ' The 'abbess* system v adc'6rdihg to any bfthe- preceding claims, characterised 

in that said radio based network provides mobility of the network terminal within the 

~x;dm'pTbte^ based network on a per ses- 

siSrf basis/-- r ^:'-' --V" r\-^; >.u^^er t " > . ,-..y.- ... 

37. The access system according to any of the preceding claims, characterised 
iri^atfeyitf¥ad^ so as to provide 
rildbriity r of'the hetWofk t^f mf ff ^ith frt "'fcioht i gbus areas covered by different base 
staitibh^ivifh^ 

ID 

38. The access system according to any of the preceding claims characterised 
" ; frrthat Saicf applicatidh nriearis in 'laid rietwork terminal pro\/ides for selection of 
''■"saiti^seVvrc seVviceprbvrdirig networks at a pe'r session basis. 

20 39. The access system according to any of the preceding claims, characterised 
iii that ^aid4ermtnals are con li^ctedHo 1 ^ network terminal over a dedicated medium 
or over a' stwed Wedium; ~' J - :J : ; -- !ii ! - 

' ! 40. ; Thea'ccess system adddrdih^ to any of : the preceding claims, characterised 
25 in that said terminals are ; connedt'e& to 1 a network' terminal over a wired connection 
or a wireless connection. 

-4'V. - 1 The Access system' according' tb daim 40, characterised in that a terminal 
is accessed from the network terminal over a link "provided by a second connectivity 
30 network on the terminal side of the network terminal, said link providing a point to 
point connection. 
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42. The access system according to claims 39 or 40, characterised in that said 
terminals are connected to a network terminal over a LAN, Ethernet, optical fibre, 
copper wire, coaxial cable, IR or radio. 

43 jhe access system according to claim 2, characterised in that an protocol 
of a service providing network is bridged over the access system to an entity con- 
nected to said network terminal, whereby said protocol is not terminated in said ac- 
cess system but the entities of said protocol are conveyed transparently over said 
access system. . 

44. The access system according to claim 43, characterised in that said proto- 
col is an access protocol or an internal protocol of said service providing network.^ 

45 yhe access system according to claim 44, characterised in that said entity 
connected to said network terminal is a PABX and that said protocol is a PABX ac- 
cess protocol. 

46. The access system according to claim 44, characterised in that said entity 
20 connected to said network terminal is a PSTN/ISDN access network and that said 
protocol is a V5.2 access protocol. 

47 The access system according to claim 44, characterised in that said entity 
connected to said network terminal is a base radio station of a mobile network and 
25" that said protocol is an internal mobile protocol connecting base radio stations. 

48. A network terminal for access to communication services, such as telecom- 
munication, data communication and distribution of TV and radio, characterised by 
a collection of physical interfaces to physical terminals and to a connectivity net- . 
30 work, a communication infrastructure comprising a collection of protocol stacks, an 
application infrastructure comprising processor means with an operation system and 
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memory means, said collection of protocol stacks providing for communication be- 
tween terminals and applications, between the connectivity network and applica- 
tions, for intercommunication between applications and for intercommunication be- 
tween the physical terminals, one of said connectivity network interfaces having ac- 
cess to service access points of said connectivity network. 

49. A network terminal in accordance with claim 48, characterised by said col- 
lection of physical interfaces comprising a physical interface to said connectivity 
network, said interface carrying a number of link protocols to a number of connectiv- 
ity networks so as to make services of said number of connectivity networks avail- 
able to the network terminal. 

50. A network terminal in accordance with claim 48, characterised by said col- 
lection of physical interfaces comprising physical interfaces to several connectivity 
networks so as to make services of said several connectivity networks available to 
the network terminal. 

51. A network terminal in accordance with claim 50, characterised by a plural- 
ity of physical interfaces each one carrying a repsective link protocol to one connec- 

20 tivity network common to said physical interfaces or to a respective connectivity 
network. 

52. The network terminal according to claim 48, characterised in that said ap- 
plication infrastructure comprises communication applications in the form of software 

25 stored in said memory means and/or in the form of hardware means. 

53. The network terminal according to claim 52, characterised in that the net- 
work terminal is provided with boot means for negotiation with a connectivity net- 
work to which the terminal is connected in order to get, from said connectivity net- 

30 work, internal addresses by which said network terminal can be reached via said 
connectivity network. 



WO 98/24224 



PCT/SE97/02000 



48 



54. The network terminal according to claim 53, characterised in that said 
connectivity network is provided with, a server for configuration of said connectivity 
network in response to activation of said boot means, said configuration aiming to 
provide said connectivity network with address information suff icient for 'handling 
each one of the network terminal's, accesses to service providing networks -con- 
nected to said connectivity network over access adapters. 

. ,. ' • . -r ! --v '•" ' 

55. The network terminal according to claimS4, ; characterjs.ed in, that, ; said, ac- 
tivation takes place after removing said network terminal from said connectivity net- 
work and subsequently reinserting it. .. .■«-. :/;r . -.v m-.vj«* ir ' r £? 

56. The network-terminal, according .to ;Claim : 55 v characteri 

insertion takes place at a different site in said connectivity network as,cpmpared to 
the one from which the network terminal was removed, thus imparting mobility to 
said network terminal. - * . • ■ .• <" ; • 



57. The network terminal according to claim 48, characterised jn.that it further 
comprises means for loading software driven capabilities. 

58. The network terminal according to claim 48, characterised by means for 
defining virtual terminals from service primitives or transformations thereof, which 
comprise capabilities of devices in physical terminals, said virtual terminals being 
available to said application means. 

59. The network terminal according to claim 48, characterised in that an appli- 
cations, using service primitives of a virtual terminal, provides service primitives of 
another terminal. 
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60. The network terminal according to claim 48, characterised by second gate- 
keeper means for association of public addresses of said service providing networks 
with internal addresses of said virtual terminals. 

61. "i. "v- The' network terminal according to claim 48, characterised- in that said net- 
work-terminal is connected tb^mdre than one connectivity network. 

62. The network terminal according to claim 48, characterised in that said net- 
^wbrk'temiihal js-phyisicaffy* distributed? c: ' r : - * v : : 

63. The network terminal according fo'any of the claims 48 to 62, charac- 
terised in that said network terminal further comprises an IP application which in 

•ntsWh^e^ destination, 

*iht^h&l r br-e^terhai/-- ' • ^ r ^oo r;;r^ :; • ' • - • 

64. The network terminal according to any of the claims 48 to 63, charac- 
terised in that said network terminal further comprises a telephony application pro- 
viding intercommUnicatiori between iahy terminal supporting telephony. 1 
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